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Abstract

Cohesive sediments form flocs through the flocculation process. The size and density of floc are variable whereas those of a fine
sediment are always assumed to be constant. The settling velocity, one of main factors of sediment transport, is determined by size and
density of particle. Therefore, the flocculation process plays an important role in transport of cohesive sediment. It is of great difficulty
to directly measure the density of floc in the field due to technical limitation at present. It is a popular approach to estimate the density
of floc by applying the fractal theory. The main assumption of fractal theory is the self-similarity. This study aims to examine the
applicability of fractal theory to cohesive sediment in small rivers of Korea. Sampling sediment has been conducted in two different
basins of Geum river and Yeongsan river. The results of settling experiments using commercial camera show that the sediment in Geum
river basin follows the main concept of fractal theory whereas the sediment in Yeongsan river basin does not have a clear relationship
between floc size and fractal dimension. It is known from this finding that the fractal theory is not easily applicable under the condition
that the cohesive sediment includes the high content of organic matter.
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Fig. 2. Number of particles in aggregate (redrawn from Son, 2009)
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Table 2. Measured density of primary particle

Sediment Kaolinite Jeungsan Bangchuk Ilwol Jangseong Changpyeong
Density 2,512 kg/m’ 2,123 kg/m’ 2,129 kg/m’ 2,561 kg/m’ 2,155 kg/m’ 2,524 kg/m’

(a) Measurement of floc size

(b) Measurement of settling velocity

Fig. 4. Image analysis of kaolinite
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Table 3. Measurement result of Jeungsan sediment
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D (um) W, (mm/s) Re, Py (kg/m’) 2,123 kg/' a $=2,650 kg/’
179.2 1.489 0.244 1091.8 2.34 2.24
339.4 1.446 0.299 1023.9 2.05 1.97
151.1 1.411 0.195 1122.8 2.39 2.29
137.4 2.472 0.310 1261.7 2.59 2.48
152.2 2.433 0.338 1209.7 2.54 2.43
112.6 1.201 0.123 1189.1 2.47 2.35
279.6 1.709 0.218 1042.6 2.07 1.98
122.6 0.778 0.087 1102.5 2.30 2.19
121.6 2.626 0.292 1355.5 2.66 2.55
86.7 2.197 0.174 1586.4 2.79 2.66
81.1 1.530 0.113 1466.5 2.71 2.58
127.3 0.772 0.090 1094.4 2.29 2.18
101.1 3.040 0.281 1595.8 2.80 2.69
113.2 0.466 0.048 1071.8 2.18 2.07
79.0 0.549 0.040 1175.3 2.38 2.25
69.7 2.229 0.142 1921.3 2.93 2.80
166.6 0.578 0.088 1040.5 2.12 2.01
133.6 1.655 0.202 1184.9 2.49 2.38
52.6 1.485 0.071 2075.5 2.98 2.83
111.5 1.631 0.166 1262.2 2.56 2.45
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Table 4. Measurement result of Changpyeong sediment

899

D (pm) W, (mm/s) Re, Py (kg/m’) p.=2,524 kg/’ ’ 5. =2,650 kg/n’
300.3 1.052 0.289 1022.1 2.03 2.01
207.2 1.372 0.260 1062.9 2.20 2.18
151.6 3.424 0.474 1297.9 2.55 2.53
98.6 0.949 0.085 1194.8 2.36 2.34
204.7 0.764 0.143 1035.3 2.05 2.03
202.6 0.140 0.026 1005.5 1.62 1.60
156.5 0.800 0.114 1064.3 2.14 2.12
231.0 1.685 0.356 1062.1 222 2.20
198.7 0.739 0.134 1036.3 2.05 2.03
132.4 0.479 0.058 1053.6 2.05 2.03
193.1 0.517 0.091 1026.5 1.97 1.95
202.1 0.496 0.091 1023.1 1.95 1.93
147.9 1.169 0.158 1106.1 2.26 2.24
280.7 1.034 0.265 1025.1 2.05 2.03
283.8 0.667 0.173 1015.3 1.94 1.92
350.5 0.642 0.205 1009.2 1.89 1.87
218.1 0.828 0.165 1033.6 2.06 2.04
179.3 0.572 0.094 1034.4 2.01 1.99
217.4 0.341 0.068 1013.2 1.83 1.81
264.9 0914 0.221 1024.9 2.03 2.01
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Fig. 12. Relationship between settling velocity and fractal dimension of Lake Apopka floc
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